Higher Configurations-Effects on the form Factors in 9Be and 19F by Radhi, R A
lndimJ.Phys.l5\{S),5An-55\ (2 0 0 1 )
U P  A
an international journal
H i g h e r  c o n f i g u r a t i o n s - e f f e c t s  o n  t h e  f o r m  f a c t o r s  i n  ’ B e  a n d  *’ F
R A R a d h i
Department of Physics, College Science. University of Baghdad, 
Baghd|td, Iraq
E-mail bagui|v @uruklink.net
Received 26 Fehruatv 2<iDi. accepted 8 June 2001
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1. Introduction
S ev era l ty p e s  o f  th e o r e t ic a l  c a lc u la t io n s  h a v e  b e e n  p e rfo rm e d  
to d e sc r ib e  th e  p ro p e r t ie s  o f  p - s h e l l  a n d  y ff-shell n u c le i . T h e  
m u lti-n u c le o n  s h e l l-m o d e l  w ith  m ix e d  c o n f ig u ra t io n s  is  o n e  o f  
these th e o re tic a l m o d e ls . A c c o rd in g  to  th is  m o d e l, a  c lo se d  c o re  
IS a s s u m e d  a n d  th e  e x tr a  n u c le o n s  a re  d is tr ib u te d  o v e r  a  l im ite d  
n u m b er o f  th e  h ig h e r  o rb i ts .  T h is  l im ite d  n u m b e r  o f  o rb its  fo rm  
the m o d e l s p a c e . In  s p i te  o f  th e  s u c c e s s  o f  th e  sh e ll m o d e l on  
the s ta tic  p ro p e r t ie s  o f  n u c le i  in  th e  re g io n , it fa ils  to  d e sc r ib e  
e lec tro n  s c a t te r in g  d a ta  a t  h ig h e r  m o m e n tu m  tr a n s fe r  [1 ,2 ] .  T h e  
effec t o f  h ig h e r  c o n f ig u ra t io n s  (c o n f ig u ra t io n s  o u ts id e  th e  m o d e l 
sp ace) h a s  to  b e  c o n s id e re d  to  d e te r m in e  th e  su c c e s s  o f  sh e ll 
m odel w a v e  f u n c t io n s  in  d e s c r ib in g  e le c tro n  s c a t te r in g  d a ta . 
Such  e f f e c ts  a r e  u s u a l ly  c a l le d  c o re - p o la r iz a t io n  e f f e c t  [3 ]. T h e  
e ffec t o f  c o re - p o la r iz a t io n  h a s  b e e n  fo u n d  to  b e  e s s e n tia l  in 
e l e c t r o n  s c a t t e r i n g  o n  a n d  * ^ C [1 ] . H i g h e r  e n e r g y  
e o n fig u ra tio n s  h a v e  b e e n  s tu d ie d  fo r  s o m e  Ip -sh e ll n u c le i, w h e re  
the e x te n d e d  (0 + 2 )  fto) m o d e l  sp a c e  w a s  u se d  [2 ,4 ,5 ] . T h e se  
c a lc u la tio n s  d id  n o t in c lu d e  ^B e. E x te n s io n  o f  th e  m o d e l sp a c e  
to in c lu d e  th e  2  h(0 c o n f ig u ra t io n s ,  im p ro v e s  th e  a g re e m e n t 
'v ith  th e  t r a n s v e r s e  fo r m  fa c to r s  in  th e  b e g in n in g  o f  th e  p -s h e ll ,  
but to w a rd s  th e  e n d  o f  th e  p - s h e l l  th e  s i tu a t io n  d e te r io ra te s  [2 ]. 
C ich o ck i etal [5 ]  h a v e  fo u n d  th a t  o n ly  a  10%  im p ro v e m e n t w a s  
re a liz e d  b y  e x te n d in g  th e  m o d e l  s p a c e  to  in c lu d e  th e  2  Ho)
c o n f ig u ra t io n s  in  d e s c r ib in g  th e  fo rm  fa c to rs  o f  *®B. In th e  
a n a ly s is  o f  th e  lo n g itu d in a l in e la s t ic  e le c tro n  sc a t te r in g  fo rm  
fa c to rs  in  ^’^ L i, K a ra ta g lid is  a n d  B ro w n  [6] h a v e  u se d  (0 + 2 + 4 ) 
hco w a v e  fu n c t io n s  a n d  n o n e  o f  th e ir  r e s u lts  w e re  a b le  to  
re p ro d u c e  th e  d a ta  a t  lo w  m o m e n tu m  tra n sfe r , a n d  th e  B (C 2 ) 
v a lu e  o f  e a c h  tra n s it io n  w a s  u n d e re s tim a te d  by  a  fa c to r  o f  2. 
T h e  e x p e r im e n ta l  d a ta  o f  th e  M l  e la s t ic  m a g n e t ic  e le c tro n  
sca tte rin g  on  [7] d isp lay  th ree  m ax im a . T h e  full .v^/-shell m o d el 
c a lc u la tio n  181 w e re  n o t a b le  to  re p ro d u c e  th e  s e c o n d  m a x im u m  
in  th e  fo rm  fac to r. A  la rg e  b a s is  sh e ll m o d e l c a lc u la tio n s  [7] 
u s in g  a ll o r b i ts  u p  to  th e  s h e l l  p r o d u c e d  th e  s e c o n d  
m a x im u m , b u t n o  q u a n ti ta t iv e  a g re e m e n t w e re  o b ta in e d . C o re ­
p o la r iz a t io n  c a lc u la tio n  [7] g a v e  r e a s o n a b le  d e sc r ip tio n  o f  th e  
d a ta  a n d  s h o w e d  th a t e x c ita t io n s  f ro m  I 5  to  th e  2s sh e ll a re  
m a in ly  r e s p o n s ib le  f o r  th e  a p p e a r a n c e  o f  th e  in te rm e d ia te  
m a x im u m . T h e ir  re su lts  sh o w e d  th a t th e  h ig h  m o m e n tu m  tran sfe r 
v a lu e s  e n h a n c e d  w ith  re s p e c t  to  th e  d a ta . B o u te n  a n d  B o u te n
19] h a v e  u se d  a  p ro je c te d  H a tre c -F o c k  fu n c tio n  an d  re p ro d u c e d  
th e  se c o n d  m a x im u m  in  th e  fo rm  fa c to r, b u t th e  h ig h  ^ -d a ta  a rc  
u n d e rp re d ic te d  b y  a f a c to r  o f  tw o .
C lu s te r  m o d e l c a lc u la tio n s  [1 0 ] re p ro d u c e d  th e  th re e  m a x im a  
in  th e  e la s tic  m a g n e tic  fo rm  fac to r, b u t  w e re  u n a b le  to  re p ro d u c e  
th e  fo rm  fa c to rs  f o r  th e  n e g a tiv e  p a r i ty  s ta te s .
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T h e  p u rp o s e  o f  th e  p re s e n t w o rk  is  to  u se  a  m ic ro sc o p ic  
th e o ry , w h ic h  c o n n e c ts  th e  fu ll m o d e l sp a c e  w a v e  fu n c tio n s  
w ith  th e  p a r t ic le -h o le  e x c ita t io n s  fro m  th e  c o re  in to  th e  h ig h e r  
o rb its . T h e  m o d if ie d  s u r fa c e  d e lta  in te ra c t io n  (M S D I)  is  u se d  
fo r  th e  re s id u a l in te ra c t io n . T h e  tw o -b o d y  in te ra c t io n  o f  C o h e n  
an d  K u ra th  [ 11) is  u se d  to  g e n e ra te  th e  p -s h e ll  w a v e  fu n c tio n s , 
w h ile  th a t  o f  W ild e n th a l [1 2 ] is u se d  to  g e n e ra te  th e  5 ^ -sh e ll 
w a v e  f u n c t io n s .  T h e  s in g le - p a r t i c le  w a v e  fu n c t io n s  o f  th e  
h a rm o n ic  o s c i l la to r  (H O ) p o te n tia l  a re  u se d  w ith  s iz e  p a ra m e te r  
b c h o s e n  so  th a t th e  ro o t m e a n  s q u a re  ( rm s )  c h a rg e  ra d iu s  is  
r e p ro d u c e d . F re e  n u c le o n  c h a rg e s  a n d  c u r re n t  o p e ra to rs  a re  
u s e d  f o r  a l l  m u l t i p o le  c o m p o n e n t s  th a t  c o n t r ib u t e  to  th e  
s c a t te r in g .
T h e  c a lc u la t io n s  in c lu d e  th e  7 = 1 / 2  lo w -ly in g  y  ^  =  5 /  2~  
(2 .4 2 9  M e V ) a n d  7 /2 ” (6 .7 6  M e V )  s ta te s  in  ^B e, a s  w e ll a s  th e  
1/2^ (0 .0  M e V )  s ta te  o f
2, T h eo ry
T h e  c o re -p o la r iz a t io n  e f f e c t  o n  th e  fo rm  fa c to rs  is b a se d  o n  a  
m ic ro sc o p ic  th eo ry , w h ic h  c o m b in e s  sh e ll-m o d e l w av e  fu n c tio n s  
a n d  c o n f i g u r a t i o n s  w i th  h i g h e r  e n e r g y  a s  f i r s t  o r d e r  
p e r tu rb a t io n s .  T h e  re d u c e d  m a tr ix  e le m e n ts  o f  th e  e le c tro n  
s c a t te r in g  o p e ra to r  7 ^  is  e x p re s s e d  in  te rm s  o f  th e  re s id u a l 
in te ra c t io n  a s  fo l lo w s  :
( r ^ i i i r ^ i i i r , . )  =  { r / i i i 7 ’j i i r , ) ^ ^ + ( r ^ i i i 5 r ^ i i i r , ) ^ ^ . o )
w h e re  th e  s ta te s  | r ,  ) a n d  [ T / )  a re  d e s c r ib e d  b y  th e  m o d e l 
S p a c e  w a v e  f u n c t io n s .  G r e e k  .sy m b o ls  a re  u s e d  to  d e n o te  
q u a n tu m  n u m b e r s  in  c o o r d i n a t e  s p a c e  a n d  is o s p a c e ,  i.e,
^  J fTf i r j  ^  J jT j  a n d  J T .
T h e  m o d e l s p a c e  (M S )  m a tr ix  e le m e n t is  e x p re s s e d  a s  th e  
su m  o f  th e  p ro d u c t o f  th e  e le m e n ts  o f  th e  o n e  b o d y  d e n s i ty
m a tr ix  (O B D M ) Xr^r, tim e s  th e  s in g le -p a r tic le  m a tr ix
e le m e n ts , a n d  is  g iv e n  b y  [ 13]
(r^ lll 7^1117,)^^ (a,p){a\\\T ^\\\p),  (2)
w h e re  a  a n d  p  la b e l  a rc  s in g le -p a r t ic le  s ta te s  ( is o s p in  is  
in c lu d e d )  fo r  th e  m o d e l sp a c e .
S im ila rly , h ig h e r  e n e rg y  c o n f ig u ra t io n s  (H C ) m a tr ix  e le m e n t 
is  w rit te n  as
{r/ll5 r^llir,) (a.^){alllfir^lll^ ). (3)
a,p
A c c o rd in g  to  th e  f i r s t - o r d e r  p e r tu rb a t io n  th e o ry , th e  h ig h e r -  
e n e rg y  c o n f ig u ra t io n  s in g le -p a r t ic le  m a tr ix  e le m e n t is  g iv e n  b y
[14]
( a l l l 5 7 ’^ lllj3 )  =  ( a l l i r ^
f ^ a l l lV „
E , - H ,
E,  - H , (4)
T h e  o p e ra to r  Q is  th e  p ro je c t io n  o p e ra to r  o n to  th e  spacc 
o u ts id c  th e  m o d e ls  p a c e . F o r  th e  re s id u a l in te ra c t io n  , w c 
a d o p t th e  M S D I (1 4 ) . a n d  a re  th e  e n e rg ie s  o f  th e  in itia l and 
f in a l s ta te s , r e s p e c tiv e ly . E q . (4 )  is  w r it te n  a s  [ 14]
( a l l l S T ^ l l l ^ )
------------------ ( 2 r  +  l )
a,a.r
f «  P  
[02 « |
X P  + Sa,a)0+S„^p){ao,
+  T e rm s  w ith  a ,  a n d  e x c h a n g e d , (5)
w h e re  th e  in d e x  <Z| ru n s  o v e r  p a r t ic le  s ta te s  a n d  O2 o v e r lu d c  
s ta te s  a n d  e is  th e  s in g le -p a r tic le  e n e rg y . T h e  co rc-po lariz-a lion  
p a r ts  a re  c a lc u la te d  b y  k e e p in g  th e  in te rm e d ia te  s ta te s  u p  to  the 
2 p - l / s h e l l .  T h e  h o le  s ta te s  ru n  o v e r  th e  Is a n d  Ip sh e lls  w hile  
th e  p a r t ic le  s ta te s  ru n  o v e r  th e  2s- Id a n d  2p- I f  sh e lls .
3. Results and discussion
The 2.429 MeV (5/2 ) level in ‘'Be :
S ix  m u ltip o le  c o m p o n e n ts  c o n tr ib u te  to  th e  fo rm  fa c to r  ; The 
M 1, C 2 , E 2 , M 3 , C 4  a n d  E 4  m u ltip o le s . S h e ll m o d e l caleulation.s 
re .s tric ted  to  th e  1 p -s h c ll  a llo w  fo r  a  m a x im u m  m u ltip o la r ity  M.^ 
in  c a se  o f  o n e -b o d y  o p e ra to rs . D u e  to  th e  in c lu s io n  o f  th e  higher 
e n e rg y  c o n f ig u ra t io n s , h ig h e r  m u l t ip o le s  c o u ld  s h o w  up . The 
to ta l  fo rm  fa c to rs  a re  c a lc u la te d  fo r  6 = 9 0 ” a n d  6  =  160” and 
c o m p a re d  w itli th e  ex p e rim e n ta l d a ta  o f  R e f. [15]. In  F ig u re  1, the 
m o d e l sp a c e  (ly ? -sh e ll o rb i ts )  c a lc u la t io n  is sh o w n  a s  ad a .sh ed  
c u rv e . In  th is  m o d e l , o n ly  th e  m o d e l sp a c e  w a v e  fu n c tio n s  arc 
c o n s id e re d  w h e re  f iv e  n u c le o n s  a re  d is tr ib u te d  o v e r  th e  o rb its  
l p j /2 *Pi/2- c o n t r ib u t io n  f r o m  th e  c o r e  o r  h ig h e r  
c o n f ig u ra t io n s  is  ta k e n  in to  a c c o u n t .  T h e  th e o r e t ic a l  cu rv e  
(d a s h e d  c u rv e )  u n d e re s t im a te s  th e  e x p e r im e n ta l d a ta  b e lo w  q = 
2 f i t r '  in  th e  Ip -sh c ll m o d e l sp a c e . T h e  tra n s it io n  s tre n g th  B (C 2) 
is  f o u n d  to  b e  e q u a l  to  9 .4 6  e ^ ^  in  c o m p a r is o n  w ith  the 
e x p e r im e n ta l v a lu e  o f  4 5 .7  ±  3 .5  e^fin*  [1 6 ] . T h is  d is c re p a n c y  is 
g re a t ly  im p ro v e d  b y  in t ro d u c in g  c o re -p o la r iz a tio n  b y  a llo w in g  
p a r t ic le -h o le  e x c ita tio n s  fro m  th e  1 s a n d  I p  sh e lls  in to  th e  h igher 
sd a n d  2 p - l / s h c l l s .  T h is  m o d e l  g iv e s  th e  v a lu e  41 .1  e^fm '‘ for 
t r a n s i t io n  s tre n g d i B (C 2 ) . T h is  e n h a n c e m e n t in  th e  transition  
s t re n g th  is  r e f le c te d  in  th e  fo rm  f a c to r  a s  sh o w n  in  F ig u re  1 
( s o lid  c u rv e ) . T h e  c o re  p o la r iz a t io n  c o n tr ib u t io n  is  sh o w n  by
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the do tted  c u rv e . T h e  e x p e r im e n ta l  d a ta  a re  v e ry  w e ll e x p la in e d  
throughout th e  e n t i r e  m o m e n tu m  tr a n s f e r  re g io n  s tu d ie d  h e re .
q
2, Total form factor including core polarization effect for the 
clcctrocxcitation of the y* = 5 / 2 “ , Z' *  1/2 level in ’Be at 2,429 McV.
solid curve is the calculation for $  = 90" in comparison with the 
experimental data (Circles) of Ref. [15J. The dashed curve is the calculation 
9 =: 160" in comparison with the experimental data (squares) of Ref. 
The Transverse and Coulomb multipole components arc also shown 
asi '■
c o n tr ib u tio n  is  le s s  th a n  10“^ o v e r  th e  e n tire  m o m e n tu m  tra n s fe r  
re g io n  s tu d ie d  h e re .
The 6.76 MeV (7/2 ) level in :
T h e  to ta l fo rm  fa c to rs  a rc  c a lc u la te d  fo r  B =  160” fo r  w h ic h  th e  
d a ta  a re  a v a ila b le .  F ig u r e  (3 )  s h o w s  th e  to ta l  fo rm  fa c to rs  
c a lc u la te d  w ith  th e  l/>-.shell m o d e l sp a c e  (d a s h e d  c u rv e )  an d  
W ith th e  c o r c - p o la r iz a t io n  e f f e c ts  ( s o l id  c u rv e ) .  T h e  c o re -
q (frrr^)
tiRiirc 1. Total form factor for the electrocxcitation of the 7^ = 5 / 2  
[ r 1/2 level in **86 at 2 429 MeV The calculation in the Ip-shell model 
space IS indicated by the dashed curve and the corc-polarization effect 
htjiher energy configurations) is indicated by the dotted curve The total 
tonn factor including core polarization effect is shown by the solid curve 
Ihc data arc taken from Ref [15]
In F ig u re  2 , th e  t r a n s v e r s e  ( M l  +  E 2  +  E 4 )  a n d  lo n g i tu d in a l 
(C2 f  C 4 ) m u ltip o le  c o n tr ib u tio n s  a rc  sh o w n  w h e re  th e  C o u lo m b  
(onn fa c to r  d o m in a te s  th e  s c a t te r in g . T h e  to ta l fo rm  fa c to rs  a re  
com pared w ith  th e  e x p e r im e n ta l  d a ta  f o r  9 =  90® a n d  fo r  B =  
1 6 (r ( S o l i d  a n d  d a s h e d  c u r v e s ,  r e s p e c t i v e l y ) .  T h e  E 4  
L o n trih u lio n  tu r n e d  o u t  to  b e  le s s  th a n  10~^ w h i le  th e  C 4
0 0 0.5 1.0 1 5 2.0
q
2.5 3 0
Figure 3. Total form factor for the electroexcitation of the = 7 / 2  . 
7' = 1/2 level m "^ Be at 6 76 MeV The same labeling as in Figure 1 is used 
The daia are taken from Ref [15].
p o la r iz a t io n  c o n tr ib u t io n  is  sh o w n  b y  th e  d o tte d  c u rv e . T h e  
d a t a  a r e  r e a s o n a b ly  e x p la i n e d  w ith  th e  c o r e - p o la r i z a t i o n  
c a lc u la t io n  w h ic h  e n h a n c e s  th e  fo rm  fac to r. In  F ig u re  4 , th e  
tr a n s v e rs e  (E 2 + E 4 + M 5 )  a n d  lo n g i tu d in a l (C 2 + C 4 )  m u ltip o lc
Figure 4. Total form factor including corc-polarization effect for the 
electroexcitation of the y* = 7 / 2 " ,  7' = 1/2 level in »Be at 6.67 McV, 
The solid curve is the calculation for 0 = 160° in comparison with the 
experimental data (squares) of Ref. tl5J. The transverse and Coulomb 
multipole components are also shown as indicated.
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c o n t r ib u l io n s  a r e  s h o w n  w h e r e  th e  C o u lo m b  fo r m  f a c to r  
d o m in a te s  th e  s c a t te r in g . T h e  E 4  a n d  M 5  c o n tr ib u t io n s  tu rn e d  
o u t  to  b e  le s s  th a n  10 ”^  w h ile  th e  C 4  c o n tr ib u t io n  is  le s s  th a n  
IC H  o v e r  th e  e n ti r e  m o m e n tu m  tr a n s fe r  re g io n  s tu d ie d  h e re . 
T h e  s in g le -p a r t ic le  w a v e  fu n c t io n s  o f  H O  p o te n t ia l  a re  u se d  
w ith  s iz e  p a ra m e te r  1 .62  fm .
The 1/2^ ground state o f ‘^ F:
T h e  c a lc u la te d  M l  fo rm  fa c to r  fo r  th e  g ro u n d  1/2'*’ s ta te  o f  
fa ile d  to  a c c o u n t f o r  th e  se c o n d  m a x im u m , w h e n  th e  s h e ll-m o d e l 
c a lc u la tio n s  in  th e  fu ll 2s l^ /-c o n f ig u ra tio n  sp a c e  w e re  e m p lo y e d  
[7J. M l  fo rm  f a c to r  is  s h o w n  in  F ig u r e  5  (s o lid  c u rv e )  u s in g  th e  
fu ll sd c o n f ig u ra t io n  s p a c e  w ith  W ild e n th a l  in te ra c t io n  f o r  th e  
tw o  p a r tic le  m a tr ix  e le m e n ts  in  c o m p a r iso n  w ith  th e  ex p e rim e n ta l 
d a ta  [7 ] . O n e  fe a tu re  o f  th e  d a ta  q u o te d  is  th a t  th e y  e x h ib i t  la rg e  
e r r o r  b a rs  in  th e  in te rm e d ia te  r e g io n . T h e  c a lc u la te d  fo rm  fa c to r  
s h o w s  a  g o o d  a g r e e m e n t  w ith  th e  e x p e r im e n ta l  d a ta  in  th e  
re g io n s  o f  ^  <  1 fm “  ^ a n d  s l ig h t ly  o v e re s t im a te s  th e  d a ta  f o r  q >
1.5 fm "*. T h e  fo rm  f a c to r  fa i ls  to  d e s c r ib e  th e  d a ta  in  th e  re g io n  
1 <  <  1.5 fm**, w h e re  th e  e x p e r im e n ta l  d a ta  e x h ib i t  a  s e c o n d  
m a x i m u m .  C o r e - p o l a r i z a t i o n  e f f e c t s  a r e  c a l c u l a t e d  b y  
p e r tu rb a t io n  th e o r y  b y  a l lo w in g  p a r t ic le -h o le  e x c ita t io n s  fro m  
th e  1 a n d  ip s h e l ls  th a t  fo r m  th e  c lo s e d  *^0  c o re  in to  th e  h ig h e r  
2 5 - l^f .shell. T h e s e  c a lc u la t io n s  a re  b a s e d  o n  th e  sh e ll m o d e l in  
th e  fu l l 5 ti-sh e ll s p a c e , w ith  th e  s a m e  O B D M  e le m e n ts  u s e d  fo r  
th e  m o d e l sp a c e  c a lc u la tio n s . T h is  c o r re c t io n  is  sh o w n  in  F ig u re  
5 a s  a  d o tte d  c u rv e . T h e  M l  fo r m  f a c to r  in c lu d in g  th e  c o re -  
p o la r iz a t io n  c o r r e c t io n  is  s h o w n  in  F ig u r e  6  ( s o l id  c u rv e )  in  
c o m p a r is o n  w ith  th e  m o d e l  s p a c e  r e s u l t  (d a s h e d  c u rv e ) . T h e  
fo rm  fa c to r  is  s l ig h t ly  r e d u c e d  a ro u n d  its  th i rd  m a x im u m  a n d
b e c o m e s  c lo s e r  to  th e  e x p e r im e n ta l  d a ta  in  th is  re g io n . The 
s e c o n d  m a x im u m  is  q u ite  w e ll r e p r o d u c e d  b y  th is  correction  
A lth o u g h  a ll p o s s ib le  p a r t ic le -h o le  e x c ita t io n s  a rc  considered , 
it is  fo u n d  th a t  th e  m a in  c o n tr ib u t io n  to  th e  co rc -p o la riza iio n  
c o r re c t io n  c o m e s  f ro m  th e  l5  to  25 e x c ita t io n . U se  o f  effective 
o p e ra to rs  to  r e p r o d u c e  th e  m e a s u re d  s ta tic  p ro p e r tie s  (at the 
p h o to n  q - 0 p o in t) ,  c a n  n o t b e  c o n s id e re d  as  a  co re-p o lariza tio n  
c o r r e c t io n , s in c e  th e  ^ - d e p e n d e n t  fo rm  f a c to r  d e v ia te s  from 
e x p e r im e n t a t  n o n -z e ro  q. T h e  s in g le -p a r t ic le  w a v e  fu n c tio n s  oi 
th e  H O  p o te n t ia l  a re  u s e d  w ith  s iz e  p a r a m e te r  b =  1 .8 3 3  fm, so 
th a t  th e  rm s  c h a rg e  r a d iu s  o f  *^F is  re p r o d u c e d  [1 7 ] .
q (fm’’)
F ig u re  6. m agnetic M l form factor foi the ground \J2 *  state ol '1 
calculated with full .rd-shell model wave functions (dashed curve) and with 
full 5d-shell wave functions + core polarization (solid curve). The data an 
taken from Ref. [7].
C o re -p o la r iz a t io n  is  e s s e n tia l  to  e le c tro m a g n e tic  transition 
s t r e n g th  a n d  fo rm  fa c to r s  in  p - s h e l l  r e g io n  a n d  sd-sheW region 
w h e n  c o m b in e d  w ith  fu l l  p-shell a n d  sd~she\\ con fig u ra tio n s, 
r e s p e c tiv e ly .
R e fe re n c e s
[1]
Figure 5. Magnetic M l form factor for the ground U2* state o f  The 
solid curve represents the calculation with the full 54-$hell model wave 
functions. The dotted curve represents the core-polarization correction. 
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